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In the Claims: 

Please amend claims l-8 7 17-24, 26-30, 87-90, and 93 as follows. The pending claims 
not being amended are also shown below. Upon allowance of the elected claims 1-30 and 87-93, 
the Examiner is authorized to cancel claims 31-86. 



1 . (Currently amended) A non-single-chain antigen-binding unit comprising: 

(a) a light (L) chain polypeptide comprising a light (L) chain variable region fused in- 
frame to a first heterodimerization soquanou polypeptide: 

(b) a heavy (H) chain polypeptide comprising a heavy (H) chain variable region fused 
in-fiame to a second heterodimerizatio n sequence polypeptide: 

wherein the t chain and the H chain polypeptides dimerize via pairwise affinity 
of the first and second heterodimerization sequ e noo o polypeptides : and wherein at 
least one of the heterodimerization s equ e oco a - polypeptides is essentially 
incapable of fonning a homodimer under physiological buffer conditions and/or at 
physiological body temperatures. 

2. (Currently amended) The non-single-chain antigen-binding unit of claim I, wherein 
both of the first and second heterodimerization sequences polypeptides a re essentially 
incapable of forming homodimers under physiological buffer conditions and at 
physiological body temperatures. 

3. (Currently amended) A non-single-cbain antigen-binding unit comprising: 

(a) a light (J-) chain polypeptide comprising a light (L) chain variable region 
fused in-frame to a first heterodimerization s e q u enc e polypeptide : 

(b) a heavy (H) chain polypeptide comprising a heavy (H) chain variable region 
fused in-frame to a second heterodimerization polypeptide s e quence ; 

wherein the L chain and the H chain polypeptides dimerize via pairwise affinity of the 
first and second heterodimerization s e quences polypeptides, said first and second 
beterodimerization s o quonoo s — polypeptides comprising hotorodiro e ric — reooptor 

-4- 09/92U44 

P |22l08<2»tfWvl'I>OC> 

Received from < 46504638400 > at 5/28/03 2:50:52 PM [Eastern Daylight Time] 



May-28-03 11:42am From-HOWREY & SIMON 



+6504638400 



T-906 P. 07/26 F-131 



GognoTiQaq polypeptides from freterotfrmeric receptors t hai mediate heterodimerization 
of the- gafcLreceptors. 

4. (Currently amended) The non-single-chain antigen-binding unit of claim 1 or 3 S 
wherein the first and second heterodimerization polypeptides acq nonces form a coiled- 
coil dimer, 

5, (Currently amended) The uon-single-cbain antigen-binding unit of claim 1 or 3, 
wherein the L and the H chain polypeptides dimerize via non-covalent pai?wise affinity 
of the two heterodimeri^ation soquonc os polypeptides . 

(Currently amended) The non-single-chain antigen-binding unit of claim 4 S wherein 
the J- chain polypeptide further comprises a flexon that is flanked by the h chain 
variable region and the first heterodimerization aoquonoo polypeptide. 

(Currently amended) The non-single-chain antigen-binding unit of claim 4, wherein 
the H chain polypeptide further comprises a flexon that is flanked by the H chain 
variable region and the second heterodimerizarion soquonoo polypeptide . 

8. (Currently amended) The non-single-chain antigen-binding unit of claim 4, wherein at 
least ope cysteine residue is linked to beth-ihe first heterodimerizarion polypeptide, a nd 
at least one cysteine residue }s linke4 }Q t he second heterodimerization polypeptide, so 
that the first and secopd heterodimerizarion polypeptides are Ijnked to each other via a 
disulfide bond s equences oru link e d to at least one uvstoin e r es idue . 

9. (Original) The non-single-chain antigen-binding unit of claim 4, wherein the antigen- 
binding unit is multivalent. 

1 0. (Original) The non-single^hain antigen-binding unit of claim 4, wherein the antigen- 
binding unit is multispecific. 
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1 1 . (Original) The non-singie-chain antigen-binding unit of claim 10, wherein the antigen- 
binding unit is bispecific 

12. (Original) The non-single-chain antigen-binding unit of claim 10, wherein the antigen- 
binding unit is irispecific, 

1 3 . (Currently amended) The non-single-chain antigen-binding unit of claim 4, wherein 
the L chain polypeptide comprises a polypeptide s oquonces derived from a human light 
chain. 

14. (Currently amended) The non-single-chain antigen-binding unit of claim 4, wherein 
the H chain polypeptide comprises a polypeptide sequences derived from a human 
heavy chain. 

15. (Original) The non-single-chain antigen-binding unit of claim 4, wherein the antigen- 
binding unit is cojyugated to a chemically functional moiety. 

1 6. (Original) The non-single-chain antigen-binding unit of claim 15, wherein the moiety 
is selected from the group consisting of signal peptides, agents that enhance 
immunologic reactivity, agents that facilitate coupling to a solid support, vaccine 
carriers, bioresponse modifiers, toxins, detectable labels, paramagnetic labels, and 
drugs. 

17. (Currently amended) The non-single-chain antigen-binding unit of claim 4, wherein 
the first and second heterodimerization polypeptides ooqucnoos are d eriv e d from C- 
terminal sequences p olypeptide of GaBAb receptor 1 and GABA B receptor 2, 
respectively. 

1 8. (Currently amended) The nou-single-chain antigen-binding unit of claim 4, wherein the 
first heterodimerization polypeptide aoqucnoo is a hoterodimorizaiion s oqantee 
comprising comprises a GaBAb receptor 1 polypeptide of at least 30 amino acid 
residues that is essentially identical to a linear peptide s e quence of identical 
comparable length* depict e d " contained i n SEQ ID NO. 2 and wherein the second 
heterodimerization polypeptide s e quence is a heterodimerization sequence eompriiiingL 
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comprises a GABAb receptor 2 polypeptide of at least 30 amino acid residues that is 
essentially identical to a linear peptide sequent _of identical c omparable lengthy 
dgpic i Qd contained i n SEQ IP NO. 4, wherein said first and second heterodiraerization 
^quimetM polypeptides a re linked to cysteine residues , so that the first and second 
heterodimerization polyp e ptides are linked to each othq: by a disulfide bond . 

19. (Currently amended) The non-single-chain antigen-binding unit of claim 4, wherein 
the first heterodiroerization sequenc e polypeptide i s a heterodimerization saquoflco 
comprisin g comprises a GABAb receptor 1 polypeptide of at least 30 amino acid 
residues that is essentially identical to a linear peptide s aquenoo -- _ of identical 
comparable l engthy depict e d contained in SEQ ID NO- 4; and wherein the second 

beterodimerization polypeptide s e^uei KsO is a hotflrodiniflrlzation - fiaquCTflQ cnmpri^ing 

comprises a GABa b receptor 2 polypeptide of at least 30 amino acid residues that is 
essentially identical to a linear peptide soquonco _ of identic^ compamblo lengthy 
dopictod contained i n S£Q ID NO. 2, wherein said first and second beterodimerizarion 
sequences p olypeptides ar e linked to cysteine residue s, so that the first an4 second 
heterodimerizarion polypeptides are linked to each other bv a disulfide bo^ d. 

20. (Currently amended) A single-chain antigen-binding unit comprising a light (L) chain 
variable region and a heavy (H) chain variable region connected by a first and a second 
heterodimeri2ation polypeptide s e quence spanning the distance between the Oterminus 
of one of the region to the N-ienninus of the other regio n as shown in figure ] 8. 
wherein the two regions form an intra-molecular dimer via pairwise affinity of the first 
and second heterodimeri2ation sequence s polypeptides: and wherein at least one of the 
heierodimerization polypeptides s equences is essentially incapable of forming a 
homodimer under physiological buffer conditions and/or at physiological body 
temperatures. 

2 1 . (Cunently amended) The single-chain antigen-binding unit of claim 20, wherein both 
of the first and second heterodimeri2ation polypeptides se quenc e s are essentially 
incapable of forming homodimers under physiological buffer conditions and at 
physiological body temperatures. 
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22. (Currently amended) A single-chain antigen-binding unit comprising a light (L) chain 
variable region and a heavy (H) chain variable region connected by a first and a second 
heterodimerization polypeptide s equenc e spanning the distance between the C-terminus 
of one of the region to the N-terminus of the other region as shown in figure 18. 
wherein the two regions form an intra-molecular dimer via pairwise affinity of the first 
and second heterodimerization flflquenoos polypeptides, said first and second 
heterodimerization pol ypeptides s equenc e s comprising hotorodimoric roooptor 
s oqiAQnooa p olypeptides from heterodimeric receptors t hat mediate heterodimerization 
of die receptors. 

23- (Currently amended) The single-chain antigen-binding unit of claim 20 or 22, wherein 
the firsi and second hcierodimerization polypeptides sequ e nc e s form a coiled-coil 
dimer. 

24. (Currently amended) The single-chain antigen-binding unit of claim 20 or 22, wherein 
the first and second heterodimerization polypeptides soquono es dimerize via non- 
covalent pairwise affinity. 

25. (Original) The single-chain antigen-binding unit of claim 23, wherein the antigen- 
binding unit is conjugated to a chemically functional moiety- 

26. (Currently amended) The single-chain antigen-binding unit of claim 23, wherein the L 
chain variable region comprises a polypeptide sequonoefl derived from a human light 

27. (Currently amended) The single-chain antigen-binding unit of claim 23, wherein the H 
chain variable region comprises a polypeptide soquenooo deriv e d from a human heavy 
chain, 

28. (Currently amended) The single-chain antigen-binding unit of claim 23, wherein the 
first and second heterodimerization polypeptides soquonc e s are derivod from C- 
Terminal sequenc e s p olypeptide of GABA3 receptor 1 and GABA B receptor 2, 
respectively. 
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29. (Currently amended) The single-chain antigen-binding unit of claim 23, wherein the 
first heterodimerization qoguanflo p olypeptide i s -a h e torodimoriaation sequence 
compriGin p -cQn>prises a GaBAb receptor 1 polypeptide of at least 30 amino acid 
residues that is essentially identical to a linear peptide sequence _ _of identical 
comparabl e lengthy dopictod contained i n SEQ ID NO. 2; and wherein the second 
heterodimerization polypeptide sequence is a hoterodimoriaation sequence comprising 
comprises a GABAb receptor 2 polypeptide of at least 30 amino acid residues that is 
essentially identical to a linear peptide sequence _ j>f identical c omparable length, 
^ kipkited - contained i n SEQ ID NO. 4 S wherein said first and second heterodimerization 
polypeptides sequences are linked to cysteine residue s, so tfiat the first and second 
heterodimerization polypeptides are linkedf to each ofher bv a disulfide bond . 

30. (Currently amended) The single-chain antigen-binding unit of claim 23, wherein the 
first heterodimerization polypeptide sequence ia a hotorodimoriaQtion soqueneo 
comprising comprises a GA&Ab receptor 1 polypeptide of at least 30 amino acid 
residues that is essentially identical to a linear peptide s equence _ of identical 
oemporublo l ength, depicted contained in SEQ ID NO. 4; and wherein the second 
heterodimerization polypeptide sequence is a hetorodimorization sequenc e comprising 
comprises a GABAb receptor 2 polypeptide of at least 30 amino acid residues that is 
essentially identical to a linear peptide sequence __of identical comparable l ength, 
depicted contained i n SEQ ID NO. 2, wherein said first and second heterodimerization 
polypeptides sequences are linked to cysteine residue s^ so tfcat the first and second 
heterodimerization polypeptides are linfed to each other bv a disulfide bond . 

3 1 . (Original) A recombinant polynucleotide comprising a coding sequence that encodes L 
chain polypeptide of claim I . 

32. (Original) A recombinant polynucleotide comprising a coding sequence that encodes 
the H chain polypeptide of claim 1 . 

33. (Original) A recombinant polynucleotide comprising a first coding sequence that 
encodes the L chain polypeptide of claim 1, and a second coding sequence that encodes 
the H chain of polypeptide of claim l- 
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34. (Original) A recombinant polynucleotide comprising a co4ing sequence that encodes 
the L chain polypeptide of claim 3. 

35. (Original) A recombinant polynucleotide comprising a coding sequence that encodes 
the H chain polypeptide of claim 3, 

36. (Original) A recombinant polynucleotide comprising a first coding sequence that 
encodes the t chain polypeptide of claim 3, and a second coding sequence that encodes 
the H chain of polypeptide of claim 3. 

37. (Original) A recombinant polynucleotide comprising a coding sequence that encodes 
the single-chain antigen-binding unit of claim 20. 

38. (Original) A recombinant polynucleotide comprising a coding sequence that encodes 
the single-chain antigen-binding unit of claim 22. 

39. (Original) A vector comprising the recombinant polynucleotide of any one of claims 
31-38- 

^ 40. (Original) The vector of claim 39, wherein the vector is an expression vector. 

^J^/ 41 ' (0ri Si na ^ ^ veclor °fcW«* 39, wherein the vector is a phage display vector. 

42. (Original) A selectable library of expression vectors encoding a repertoire of antigen 
binding units, comprising more than one vector of claim 39. 

43. (Original) The selectable library of claim 39, wherein the vector is a phage display 
vector. 

44. (Original) A host cell comprising the recombinant polynucleotides of any one of 
claims 31-38. 

45. (Original) The host cell of claim 44, wherein the recombinant polynucleotide encoding 
the J- chain polypeptide and the polynucleotide encoding the H chain polypeptide, are 
present in a single vector. 
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46. (Original) The host cell of claim 44, wherein the recombinant polynucleotide encoding 
The L chain polypeptide and the polynucleotide encoding the H chain polypeptide, are 
present in separate vectors. 

47. (Original) The host cell of claim 44, wherein the host cell is a eukaryotic cell. 

48. (Original) The host cell of cjaim 44, wherein the host cell is a prokaryotic cell. 

49. (Previously Amended) A method of producing a non-single-chain antigen-binding unit, 
comprising: 

(a) expressing in a host cell a first recombinant polynucleotide encoding a light (L) 
chain polypeptide comprising a light (J-) chain variable region fused in-frame to a 
first heierodimerization sequence, and a second recombinant polynucleotide 
encoding a heavy (H) chain polypeptide comprising a heavy (H) chain variable 
region fused in-frame to a second heterodirnerization sequence; wherein the L 
chain and the H chain polypeptides dimeri2e via pairwise affinity of the first and 
second heierodimerization sequences; and wherein at least one of the 
heierodimerization sequences is essentially incapable of forming a homodimer 
under physiological buffer conditions and/or at physiological body temperatures; 
and optionally 

(b) isolating the antigen-binding unit expressed in the host cell, 

50. (Original) A method of claim 49, wherein both of the first and second 
heterodimerizaiion sequences are essentially incapable of forming homodimers under 
physiological buffer conditions and at physiological body temperatures. 

5 1 . (Previously Amended) A method of producing a non-single-chain antigen-binding 
unit, comprising: 

(a) expressing in a host cell a first recombinant polynucleotide encoding a light (L) 
chain polypeptide comprising a light (L) chain variable region fused in-frame to a 
first heterodimerization sequence, and a second recombinant polynucleotide 
encoding a heavy (H) chain polypeptide comprising a heavy (H) chain variable 
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region fused in-frame to a second beterodimerizaiion sequence; wherein the L 
chain and the H chain polypeptides dimerize via pairwise affinity of the first and 
second heterodimerization sequences, said first and second beterodimerization 
sequences comprising heterodimeric receptor sequences that mediate 
heterodimerization of the receptors; and optionally 

(b) isolating the antigen-binding unit expressed in the host cell. 

52. (Original) The method of claim 49 or 5 1 , wherein the non-single-cbain antigen-binding 
expressed in step (a) is displayed on surface of the host cell. 

53. (Original) The method of claim 49 or 51, wherein the non-single-chain antigen-binding 
expressed in step (a) is displayed on a phage particle. 

54. (Original) The method of claim 49 or 51, wherein the host cell is a eukaryotic cell 

55. (Original) The method of claim 49 or 51, wherein the host cell is a prokaryotic cell. 

56. (Original) The method of claim 49 or 51, wherein the first and second 
heterodimerization sequences form a coiled-coil dimer, 

57. (Original) The method of claim 49 or 5 1 , wherein the L chain and the H chain 
polypeptides dimerize via non-covalem pairwise affinity. 

58. (Original) The method of claim 56, wherein the L chain polypeptide further comprises 
a flexon thai is flanked by the L chain variable region and the first beterodimerization 
sequence, 

59. (Original) The method of claim 56, wherein the H chain polypeptide further comprises 
a flexon sequence that is flanked by the H chain variable region and the second 
heterodimerization sequence. 

60. (Previously Amended) The method of claim 56, wherein both the first and the second 
beterodimerization sequences are linked to at least one cysteine residue. 
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61 . (Original) The method of claim 56, wherein the non-single-cbain antigen-binding unit 
is multivalent. 

62. (Original) The method of claim 56, wherein the non-single-chain antigen-binding unit 
is multispecific. 

63. (Original) The method of claim 62, wherein the non~$ingle-cbain antigen-binding unit 
is bispecific, 

64. (Original) The method of claim 62, wherein the non-single-chain antigen-binding wit 
is trispecific, 

65. (Original) The method of claim 56, wherein the L chain polypeptide comprises 
sequences derived from a human light chain. 

66. (Original) The method of claim S6, wherein the H chain polypeptide comprises 
sequences derived from a human heavy chain* 

67. (Previously Amended) A method of producing a non-single-chain antigen-binding 
unit, comprising: 

(a) preparing a first recombinant polynucleotide encoding a light (L) chain 
polypeptide comprising a light (J-) chain variable region fused in-frame to a first 
heterodimerization sequence, and a second recombinant polynucleotide encoding 
a heavy (H) chain polypeptide comprising a heavy (H) chain variable region fused 
in-frame to a second heterodimerization sequence; wherein the L chain and the H 
chain polypeptides dimeri2e via pairwise affinity of the first and second 
heterodimerization sequences; and wherein at least one of the heterodimerization 
sequences is essentially incapable of forming a homodimer under physiological 
buffer conditions and/or at physiological body temperatures; and 

(b) allowing the first and second polypeptides to dimerize via pairwise affinity of the 
first and second heterodimerization sequences, 

68. (Original) The method of claim 67, wherein step (b) comprises dimerizing the first and 
the second polypeptides in vitro. 
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69. (Original) A method of producing a single-chain antigen-binding unit, comprising: 

(a) expressing in a host cell a polynucleotide comprising a coding sequence that 
encodes the single-chain antigen-binding unit of claim 20 or 22; and optionally 

(b) isolating the single-chain antigen-binding unit expressed in the host cell. 

70. (Original) The method of claim 69, wherein the polynucleotide is contained in a phage 
display vector. 

71. (Previously Amended) A method of displaying a chimeric heteromultimer comprising 
at least two polypeptides on a surfece of a host cell, the method comprising: 

expressing in the host cell 

(a) a first recombinant polynucleotide encoding a first polypeptide fused in-frame to 
a first heterodimerization sequence and a surface presenting sequence; 

(b) a second recombinant polynucleotide encoding a second polypeptide fused in- 
frame to a second heterodimerization sequence; 

wherein the first and second polypeptides diraerize via pajrwise affinity of the 
first and second heterodimerization sequences; wherein at least one of the 
heterodimerization sequences is essentially incapable of forming a homodimer 
under physiological buffer conditions and/or at physiological body temperatures. 

72. (Original) The method of claim 71, wherein both of the first and second 
heterodimerization sequences are essentially incapable of fonning homodimers under 
physiological buffer conditions and at physiological body temperatures. 

73. (Original) The method of claim 7l 9 wherein the first and second heterodimerization 
sequences form a coiled-coil dimer. 

74. (Original) The method of claim 71, wherein the first and second polynucleotides are 
expressed by a single phage display vector. 

75. (Original) The method of claim 71, wherein the first and second polynucleotides are 
expressed by separate phage display vectors. 

- H - 09/921,144 

Received from < 46504638400 > at 5128/03 2:50:52 PM [Eastern Daylight Time] 



May-28-03 1 1 :46am From-HOWREY 4 SIMON 



+6504638400 



T-906 P. 17/26 F-131 



76. (Original) The method of claim 71, wherein the host cell is a projcaryotic cell 

77. (Original) The method of claim 71, wherein the host cell is a eukaiyotic cell. 

78. (Original) The method of claim 71 , wherein the chimeric beteromultimer is a non- 
single-chain antigen-binding unit. 

79. (Original) A chimeric beteromultimer displayed on the surface of the host cell 
according 10 the method of claim 7 1 . 

80. (Original) A method of identifying a non-single-chain antigen-binding unit that is 
immunoreactive with a desired antigen, comprising: 

(a) preparing a genetically diverse repertoire of antigen-binding units, wherein the 
repertoire comprises more than one antigen-binding unit of claim 1 or 3; 

(b) contacting the repertoire of antigen binding units with the desired antigen; 

(c) detecting a specific binding between antigen binding units and the antigen, 
thereby identifying the antigen-binding unit that is immunoreactive with the 
desired antigen. 

81 . (Original) The method of claim 80, wherein the repertoire of antigen-binding units are 
prepared by expressing a library of vectors encoding a plurality of the antigen-binding 
units. 

82. (Original) The method of claim 80, wherein the library of vectors comprises a plurality 
of phage vectors. 

83. (Original) A method of identifying a single-chain antigen-binding unit that is 
immunoreactive with a desired antigen, comprising; 

(a) preparing a genetically diverse repertoire of single-chain antigen-binding units, 
wherein the repertoire comprises at least one antigen-binding unit of claim 20 or 

22; 

(b) contacting the repertoire of antigen-binding units with the desired antigen; 
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detecting a specific binding between antigen-binding units and the antigen, 
thereby identifying the single-chain antigen-binding unit that is immunoreactive 
vyith the desired antigen. 

84. (Original) Themetftodof claim 83, wherein the repertoire of antigen-binding units are 
prepared by expressing a library of vectors encoding a plurality of the antigen-binding 
units, 

85. (Original) The method of claim 83, wherein the library of vectors comprises a plurality 
of phage vectors. 

86. A kit comprising a vector of claim 39 in suitable packaging 

87. (Currently amended) A non-single-chain antigen-binding unit of claim 1 or 3, wherein 
said first and second heterodimerization poqucnoos — polypeptides c omprise 
heterodimeric receptor pol ypeptides sequences of growth factor receptors. 

88. (Currently amended) A non-single-chain antigen-binding unit of claim 1 or 3, wherein 
said first and second heterodimerization polypeptides aoqu e no os comprise 
heterodimeric receptor polypeptides sequonces of G-protein-coupled receptors. 

89. (Currently amended) A non-single-chain antigen-binding unit of claim 1 or 3, wherein 
said first and second heterodimerization polypeptides s oouenceii comprise 
heterodimeric receptor polypeptides sequenc e s of neurotransmitters - 

90. (Currently amended) A non-single-chain antigen-binding unit of claim 1 or 3, wherein 
said first and second heterodimerization polypeptides s oquoneofl comprise 
heterodimeric receptor polypeptides Goquonoos of nuclear hormone receptors. 

91. (Previously added) A non-siugle-cbain antigen-binding unit of claim 1 or 3, wherein 
the antigen-binding unit is a ccFv fragment. 

92. (Previously added) A non-single-chain antigen-binding unit of claim l 7 wherein the 
physiological body temperatures are at about 37°C. 
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93 (Currently amended) A non-single-cbain antigen-binding unit of claim 1 , wherein said 
/ ( forming homodimers when mixed in equimolar. 



first and second heterodimerization polypeptides sequences are essentially incapable of 
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